-87 37

RAMMEKFEKRIZE T 25EHBKOFREIRS
HRBEHE T “SERE OFH #
ARET ©E=x B8 &ff BT

HKET EFE & 8B %@
HRKET 7xzo— X

B oH
ni
A

IELsIC

AW KK IR S 4 D BK OWRIUIEBEK ISR D 7 b— RERIZ X > T T2 2 & R — KRS E &
TN DY, ER,BRK DO BUZIRBEK « 598Kk « BIFEBK « EHBRK < BRBOK IRy STV AV EDOEE 5D
W L % & Bk DR ITBE A MR D 7 L — RERIE 0 TldZe <, LA )V X Re Bk K bbb T O ELIREE LU= o
FEERIER L OBKEAGE DT A7 RHIZ Ko TELT 2 277 BK OFKIRILATE AR S5 72 DKL %2 1 %
Z L E A AREDOWEB T ORGFHEN D T < INEBUKEE O KBRERGE, FiKET A L ORE R IR IO b D L E
2 HND. Z 2T, BRKOWRGLE RS, B OS2 62N L.

F1  FEBREM
F =V, //gh Re =Vh /v B/l IR BORERE
1.6= F1 =6.5 35,000= Ke =120,000 | 10.0 = B/ <30.0 | Fully developed inflow
X5 (B=40,80cm)

AN — A — N IR TER SN DBk D
VUL Z et 3 5 728, K ElE B =80cm 5 LY
JKIEHE B =40cm D& 7 W E K K &

3 <
VN 72 BOK O S 00 A £ OB AL 1;;;71}('7 .
EIZOWTIEE - Tiflo s — ~ &2 HWTH Nonbreaking
HA T Bk T U2 L EF A A 5 T s Jump /
BRLC EREMHFZR 1ITRT.R1ITB D LT<Fi=21 y m—
T,bl fiﬁE7kﬁé‘ﬁ#4ﬁ“G@qzig7k?77ﬁ,V1 TXBkK A B U 7= BBk A 5 -
TOWTTEIEE, v FBRIEFETH S B | Brearing
KA B3 LSBT SO 75443 (2 R HE L 7= Wi sndular jump
(Fully developed inflow) (27 & 8, #f{ it
D> 5 BLETE FLE A3 K I 2 L 72 120> 0 D fi) 2.1<Fi=2.5
1 % C O M xep 2 B L) S0 2 xep Tk
DO W (2 BkK abvm & AL S 7. Weak jump

Bk IGIRDOERIREFREHL TR ICREZL =
(Fully developed inflow) DIBEDFER

v) 25<Fi<4.5

T L e —— BrfEgiA
RN & 2% %A (Fully developed inflow) ,Bk/k Oscillating jump
OHIUTBKIBIRD 7 L — ¥ B B E UL D Fisas
A NAFE Re 28 TRIET 5 299,41 — FAORBERS Dif
1% 6.0x10* = Re=1.2x105, 10= B/m<30 ® PRI 5
BAOHKDHRE R LTS D Th 5. KR Steady jump

(255 & Re=60,000 D58, BOK OUFRBLX Y 1 60,000= Re=120,000 (= $51F 5 BEAK D
\ZXIT D LA XK Re DRI TE  (Fully developed inflow 0354 10=B/m<30,1.6= F1=6.5)
HFENE N ENRENT. D Z T, Re=
60,000 D& & M RIZH IO R Z LU T
R T 5.

F=1.7 QFERIILEFHTA L— X RKE 24 L, #7952 & id720 . £ 7 ]lateral shock wave D
HERD BN DT b BiikBk/k (Nonbreaking undular jump) 3L S5 %) .
1.7<F=2.1 OIFEEFIRPRKEATZAL S 4L D A3, BRI O 1 3% B i3 ¢/ MR e RS TE L S 4
%. % 7-,]ateral shock wave DIEK HRD S5 . 3725, Breaking undular jump#E L 72 EEIRBEAK) Y 23R
SN E2, BB OLTEEOE S % hwe, Bélanger equation & ¥ 5JE L 72 B OxHG/KHEZ he & L,

F—U— R Bk, 70— REL LA OV REELIEEE SUE, 7 L — R OfR{EE]
WG © T101-8308 FRUATHS T FH X4 FH BRI 5 1-8-14; Tel. &Fax.: 03-3259-0409;E-mail:yokyas@civil.cst.nihon-u.ac.jp



-87 37

(hweh2) /h2a=5% DA % Breaking undular jump & EF L TV 5,

21<A=2.5 DIFE BKIMUETO 7 V— REN B>2.1 12725 &, IRKEOMMIT/NE <720 ((hwehse) /he
<5%) KEEF R T/NRB R RE@RAIER I NS, 7705, 33Kk (Weak jump) 2K S 415 . Bradley and
Peterka? (USBRIZ L % &, 1.7T< KA =25 O#FFHTHEKNER IND LRI Tn D,

2.6< F1£4.5 DIFGE Fmimz - T2BRK TR S 412 23, /KB O B AEEAT < CHE/KIZHEA L7ziiivom & 23
R ORI PENA AN ZEA LT % .9 72 b B BfEBEK (Oscillating jump) 23E Rk S5 . USBRVIC L 5 &,2.5
< FA=4.5 O T S5 BOK BRI K (Oscillating jump) & FEEH TV 5 O, WRIEERIT < TORALD
MEDRLZEIICLDLDOEEZLND.

Fi>4.5 (KEBRTIE A=8.0 2x%) OBA, BifEEoKk o X 5 2 W{AEEIT < TOBKIZHHA L= DOREE
SIFRLNT, BELIZRERBERINDIBKE 2. T72bb, EEMOKBEREINS. Z0 X 5 IZBKIZZE
L FHtAKEDEERT 72D Z & D, 16K, EF K (Steady jump) EFFINTZHDEEZX LS.

35,000 = Re= 120,000, 10= B/m <

30 OHFE DR FRILO T &I 2% 2 12 T Nontreaking undaarjamy || Oseillating o
m.2 2R &N 5 & 51T, Re = 60,000 = Brealdng undularjump llll steadyjump
DIGE LTI DOERITI L A VA Re Weak jump
DEBEZ TP, 7— F‘iﬁzﬁi@ﬁ@:;Re(ﬂQ’f‘) — R T T
STHEES. ZOHA, Weak jump & 12 TH A o Ui g i g sk
Steady jump DEREILD FIR%Z R 10_:_:_:_:{5_:.: A s S 'Ble'sﬁad”g?f e
7= ress usmSosmeoao LTl g e e oo
<Re=6.6x10°) LAKEEREAT. | T EH ] 5

Re< 60,000 0o, Micrsns L ot
12, LA NV REL Re DWITHE, : i A a
ERBOSREFT 70— KK R O 6 | TR
WXL D, DI, KHROBRKIC - A2 AN
XU THMEORENRE S Roleled A 777777 A
EEBEZBND. Tbb, Re<60,000 O Ay A A a a2 7
W, BRI OB KBRS T 5 VA I IS5 2 25 3 35 4 435 5 35 6 65 7 75

Y - \ o VR Y AN - H
LXK Re ORISR X 72 < 72 < T2 X2 Bk o EE (Fully developed inflow)

2.
D
Wi AR TR 1T 2 BOK OIRBUIZ DOV TR LITRT RO b & TREANTHET L 72, BK O WS I
Kk (Nonbreaking undular jump) , #:3% U 720K BE7K (Breaking undular jump) , 55Bk7Kk (Weak jump) , BifZBE
7K(Oscillating jump), & Bk/K (Steady jump) 1Z571F HAV(H 1) S OFHEZ R~ T 2 LN TE 2. £, F
DIEREEZK 2 O X IRTZ LN TETZ. Re=60,000 (23T BKDHLIZBR KA D 7 V— R Fr D7
2L > TEMT . Re<60,000 2BV T BOKDOFIIZZ L— R ABL LA /) LZEE Rell L » TELT 5.
T 5, Re<60,000 (2B W CTHEIIDTERERIFITR LT, LA J VAEBEET L2 2H oI LT,
SE
1)Bradley, J.N. and Peterka, A.J., The hydraulic design of stilling basins: hydraulic jumjps on a horizontal apron (Basin I),paper1401, Joumnal of the Hydraulics Division,
ASCE, \WWl.83n0.HY5, pp.1-24,0October, 1957.
Q)R 22, G « BTSMED KIS VT DB OFRIEER D LA J VA OREE 5 63 [FRRSHIRIRFES R 2 30, TAF22008 4ECD-
-ROM.
3)Ohtsy, 1., Yasuda, Y. and Takahasi,M, Discussion of Particle Image \elocity Measurements of Undular and Hydraulic Jumps, ASCE, \Wbl.135,N0.5,2009,. pp.434-436.
4)Ohtsu,l., Yasuda,., and Gotoh,H., Reply to the discussion of Hydraulic Condition for Undular-Jump Formations, Joumal of Hydraulic Research, IAHR, \bl.40, NO.3,
2002, pp.382-384.
5)Ohtsu,l., Yasuda,Y., and Gotoh,H., Flow conditions of Undular hydraulic jumps in horizontal rectangular channels, Joumal of Hydraulic Engineering, ASCE, \b1.129,
NO0.12, 2003, pp.948-955.
6) YOhtsu, I. and Yasuda, Y., Characteristics of supercritical flow below sluice gate, Joumal of Hydraulic Engineering, ASCE, Vol.120,N0.3,1994,pp.332-346.





